The effect of feeding probiotic (Bio-Top; Bacillus subtilis and Bacillus licheniformis), acidifier (Sal-Stop), antibiotic growth promoter (AGP) or probiotic plus acidifier was investigated in commercial broiler. A total of four hundred Cobb 500 day-old straight run chicks were randomly distributed to 5 different dietary groups having 4 replications each. The number of birds in each replication was 20. The five dietary groups were as control (basal diet; BD), BD containing AGP at a level of 20g/100kg, BD containing probiotic at a level of 200g/100kg, BD containing acidifier at a level of 200g/100kg; and BD containing an equal amount of probiotic plus acidifier (200g/100kg). Broilers that received either probiotic, acidifier or a mixture of probiotic and acidifier (1:1) exhibited higher body weight gain, lower feed conversion ratio (FCR) and higher costeffectiveness compared with the broilers fed on control diet (P<0.05). However, feeding of diet containing both probiotic and acidifier resulted in the highest growth rate and net profit in all dietary regimens. Broilers fed on probiotic and acidifier in a mixture had FCR similar to other treatment groups. This study indicated that the diet containing probiotic-acidifier mixture seems to be more cost-effective in promoting growth performance of broilers, as an alternative to the AGP, as compared to the use of probiotic or acidifier alone in the diet.
INTRODUCTION
Alhough there is an ample evidence for beneficial bacteria competing and excluding potential pathogens in the intestinal tract of chickens, there is evidence that probiotic strains fail to compete with harmful bacteria when the gut pH increases toward a more alkaline range due to inclusion of high protein and minerals in the diet or in a situation when harmful bacterial population is already high in the gut before probiotic administration (Edens et al., 1997; Edens, 2003; Kapil et al., 2015) . Therefore, a favourable microenvironment (to stabilize the low pH) is required which might be provided with the supplementation of acidifier in broiler diet containing probiotic to exhibit full potentiality of probiotic bacteria in the gut. However, limited evidence is available on the benefit of combining probiotics with acidifier in broiler diet in comparison to their benefit alone. In order for the elucidation of the effect of probiotic containing beneficial bacterial spore and acidifier on broiler performance and profitability of broiler rearing, the present study compared the effectiveness of individual supplements and synergistic combination of probiotic (Bio-Top) and acidifier (Sal-Stop) as alternative to AGP in broiler diet.
MATERIALS AND METHODS

Experimental house
The experiment was conducted in a gable type open sided house. The room area was 500sq.ft. The room was partitioned into 20 pens of equal size using wire net. Area of each pen was 20sq. ft. (10 feet x 2 feet).
Experimental birds
A total of 400 day-old straight run Cobb 500 commercial broiler chicks were purchased from the Mono Hatcheries Ltd., Mowna, Gazipur, Dhaka, to carry out this research work. The experiment was conducted at the Bangladesh Agricultural University Poultry Farm for a period of 35 days from 06 August 2015 to 09 September 2015. Where, T1 = Control (Basal diet; BD), T2 = BD containing antibiotic growth promoter (200g/ton), T3 = BD containing probiotic (200g/100kg), T4 = BD containing acidifier (200g/100kg), and T5 = BD containing equal amount of probiotic and acidifier (1:1; 200g/100kg).
Formulation of diet
Broiler starter and grower diets were formulated and manufactured in Poultry Farm feed unit. Starter diet was provided from day old to 21 days and grower diet was provided from 22 days to 35 days. Composition of the ingredients used in starter and grower diet is shown in Table 1 and Table 2 , respectively. The nutrient requirements of the experimental broilers were satisfied as per standard recommended by the Cobb 500 strain producing company. Nutrient composition of the formulated starter and grower diet is shown in Table 4 . 
Experimental ingredients
Probiotic (Bio-Top; Shinil Biogen Co. Ltd., South Korea) product used in this study is imported in Bangladesh by Pharma and Firm Co. Ltd., Dhaka. Probiotic was included in the basal diet at a rate of 200g/100kg of mixed feed. The acidifier (Sal-Stop; Impextraco, Belgium) product used in this study is imported in Bangladesh by Century Agro Ltd., Dhaka, Bangladesh. Acidifier was included in the basal diet at a rate of 200g/100kg of mixed feed. It is a synergistic combination containing salts of propionic acid, acetic acid, formic acid, sorbic acid, lactic acid, phosphoric acid and their free acids, completed with emulsifiers and natural extracts. It contains free fatty acids on a silica carrier. Renamycin (Renata Ltd., Dhaka, Bangladesh) was used in this study as an AGP. Each gram of Renamycin soluble powder contains oxytetracycline USP 200mg. The inclusion rate of the product was 200g/ton of mixed feed. 
Management of the experimental birds
The experiment was conducted during August to September 2015. The environmental temperature was a little bit lower than the recommended brooding temperature. So, additional heat was provided to chicks. The chicks were brooded in respective pens using one 100-watt electric bulb in each pen. The chicks were provided with a temperature of 35°C at first week of age, decreasing gradually at a rate of 3°C per week and continued up to 4 weeks of age. The room temperature and humidity was measured by an automatic thermohygrometer. Fresh and dried rice husk was used as litter material and spreaded over the floor at a depth of 3 cm. After first two weeks, upper part of the litter mixed with droppings was removed and replaced with new litter. At the end of 3 weeks, old litter was totally replaced by new litter. After 14 days, litter was stirred in every alternative day to dry up quickly and to remove harmful gases. Starter diet was provided for the first 21 days and then grower diet was provided to the broiler up to 35 days of age. In all cases, feeds were offered ad libitum to all broilers. Feed was supplied four times daily; once in the morning, noon, afternoon and again at night in such a way that feeder was not kept empty. Fresh and clean water was made available at all times. The broilers were exposed to a continuous lighting period of 23 hours and a dark period of 1 hour in each 24 hours. The dark period provision was made to keep the broilers familiar with darkness in the failure of electricity, if happens. The vaccination schedule that was followed during the experimental period is given in Table 5 . 
Processing of broilers
At the end of feeding trial, one male and one female broilers having near to pen average weight were taken from each pen for recording meat yield parameters. Broilers were slaughtered and allowed to bleed for 2 minutes and immersed in hot water (semi-scalding; 51-55°C) for 120 seconds in order to loose feathers followed by removal of feathers by hand pinning. Then head, shank, viscera, giblet (heart, liver and gizzard) and abdominal fat were removed for determination of meat yield parameters. Dressed broilers were cut into different parts such as breast, thigh, drumstick and wing. Finally, every cut up parts were weighed and recorded separately for male and female broilers of all replications.
Data collection
Birds were weighed at the first day of experiment (initial body weight) and weekly basis for all birds from each replication. Average body weight gain of the broiler in each replication was calculated by deducting initial body weight from the final body weight. The amount of feed consumed by the birds in each replication of each treatment group were calculated for every week by deducting the amount of feed left over from the amount supplied for a particular week. FCR was calculated as the unit of feed consumed per unit of body weight gain. The cost of broiler production for each treatment group was calculated based on the market price of feed ingredients, cost of chicks, cost of probiotic, acidifier etc., at the time of this experiment. For analysis of exact cost involved in broiler production, some other factors such as electricity, litter material, vaccination, medication, labour and even the depreciation cost of structure were also considered. Profit was calculated per broiler and per kg broiler basis by excluding total cost of production from the total sale price of bird.
Statistical analysis
Data on body weight, body weight gain, feed consumption and FCR of broilers were subjected to analysis of variance (ANOVA) in a completely randomized design (CRD) employing SAS (2009) statistical package program.
RESULTS AND DISCUSSION
Live weight of broiler
Day-old chicks (DOC) were distributed randomly in the pens of different dietary treatments. All DOC, irrespective of their dietary regimen, had similar (P>0.05) initial live weights (Table 6 ). Broilers gained weight with the advancement of age, but the live weights up to the age of two weeks were not significantly different (P>0.05) for treatment groups. However, broilers fed on either BD, AGP, probiotic, acidifier alone or probiotic plus acidifier differed significantly (P<0.05) for 3 rd , 4 th and 5 th week live weight. Broilers received both probiotic and acidifier exhibited highest live weight at all ages, followed by broilers fed on probiotic, acidifier, AGP and control diet. The results obtained in this study are in consistence with the findings of Bai et al. (2013) , who compared probiotic fed broilers with antibiotic, and probiotic plus antibiotic fed broilers. They reported that probiotic and its combination with antibiotic resulted in higher live weight of broilers during grower period (21-42 days) compared to control diet. Sabatkova 
Feed intake
Although feed intake by the broilers varies numerically between the groups, there were no significant differences (P>0.05) in feed consumption due to dietary treatments (Table 7) . However, it is clear that inclusion of probiotic in the basal feed resulted in higher feed intake by the broilers, irrespective of the age, compared to other test ingredients in the diet. Higher feed consumption by the broilers under probiotic (BioTop) regimen in this study is in agreement with the results of earlier studies (Mohan, et al., 1996; Panda et al., 1999 and Zulkifli, et al., 2000) , who demonstrated that probiotic stimulated the gut to intake more feed. In the current study, a tendency of increased feed intake on probiotic was followed by acidifier in the diet (Table 7) . This phenomenon is consistent with the observation of Nezha et al. 
Feed conversion ratio
It is revealed ( Table 8) that intake of AGP, probiotic, acidifier or probiotic plus acidifier did not affect the differences in FCR values (P>0.05) up to the 2 nd week of age of broilers. Intake of basal feed resulted in highest FCR (Table 8) , followed by AGP, acidifier, probiotic and probiotic plus acidifier intake at all ages of broilers. The differences in FCR among the dietary treatment groups appeared to be significant (P<0.05) following first two weeks of age. 
Cost-effectiveness of production
The calculated costs of total production obtained in the present study in terms of per kg broiler were very high, high, medium and low for the basal diet, AGP, acidifier, probiotic and probiotic plus acidifier, respectively ( Table 9 ). The return per kg broiler was the highest for probiotic+acidifier group followed by probiotic, acidifier, AGP and control group. It is therefore clear that inclusion of either probiotic+acidifier, probiotic or acidifier in the basal diet was profitable over either AGP or control group. In addition, it is also obvious that combined use of probiotic and acidifier in the basal diet resulted in more profit compared to the inclusion of either probiotic or 
CONCLUSIONS
Neither probiotic nor acidifier used in the current study had any significant effect on live weight, feed intake and FCR of brolers up to two weeks of age. Use of probiotic and acidifier singly or combindly resulted in increased live weight and decreased FCR after 14 days of age. However, combined use of probiotic and acidifier was superior in terms of live weight, FCR and cost-effectiveness over their use in the diet singly. It is therefore concluded that combining the probiotic with the acidifier exhibited an additive benefit in growth performance of broilers and profitability of broiler production. 
